Purpose: Somatization is a common symptom among the elderly, and even though personality disorders have been found to be associated with somatization, personality traits have not yet been explored with regard to this symptom. The aim of this study is to investigate the relationship between personality traits and somatization, and social inhibition. Patients and methods: As part of a cross-sectional study of a community sample, 126 elderly Thais aged 60 years or over completed self-reporting questionnaires related to somatization and personality traits. Somatization was elicited from the somatization subscale when using the Symptom Checklist SCL-90 instrument. Personality traits were drawn from the 16 Personality Factor Questionnaire and social inhibition was identified when using the inventory of interpersonal problems. In addition, path analysis was used to establish the influence of personality traits on somatization and social inhibition. Results: Of the 126 participants, 51% were male, 55% were married, and 25% were retired. The average number of years in education was 7.6 (standard deviation =5.2). "Emotional stability" and "dominance" were found to have a direct effect on somatization, as were age and number of years in education, but not sex. Also, 35% of the total variance could be explained by the model, with excellent fit statistics. Dominance was found to have an indirect effect, via vigilance, on social inhibition, which was also influenced by number of years in education and emotional stability. Social inhibition was not found to have any effect on somatization, although hypothetically it should. Conclusion: "Emotional stability", "dominance", and "vigilance", as well as age and the number of years in education, were found to have an effect on somatization. Attention should be paid to these factors in the elderly with somatization.
Introduction
Somatization is a condition in which the patient experiences unexplained medical symptoms, and is sometimes called "functional somatic complaint". 1, 2 The condition is particularly hard to detect in the elderly and its effects should not be underestimated as it can become a serious medical condition. 3 High comorbidity between medically unexplained physical symptoms and other psychiatric disorders has been found among elderly patients. 4 One survey revealed that general practitioners believe somatization to be an important cause of physical complaints among the elderly, 5 and some investigators found that it is difficult to differentiate between the functional somatic and psychiatric origins of somatic complaints, in particular if they are overlapping. 
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Somatic symptoms may be related to depression, as depressed elderly people commonly manifest their suffering through physical symptoms. 7, 8 In previous studies, we showed that depressed elderly people tend to express their frustrations more as physical symptoms than nondepressed individuals, and that this was more the case in elderly depressed than younger depressed people. 9, 10 In addition, other factors such as culture, education, social values, or even ageism make it difficult for elderly people to be open or assertive, and as a result, physical complaints would seem to be a coping mechanism that they use to deal with this inner conflict. 11 Somatic symptoms may present themselves differently due to the influence of ethnic factors. For example, South Americans have been found to have the highest rates of somatization 11, 12 and the condition is also common in Asian people, especially among those who are experiencing depression, regardless of their age. 13 An ethnic difference has also been found in terms of the types of symptoms reported. For instance, one symptom described as a "heavy head" is significantly more common among Asians than among Americans, Caucasians, and Africans. 11 It may be that culture and ethnic background frame how individuals express themselves, whether they benefit or look bad when coping with types of stress or conflict, and in certain situations. For example, in Thai society, elderly people are expected to have higher moral standards than younger people, so it may be unacceptable to express feelings such as sexual desire, even with a doctor, even if they still have them.
Somatic symptoms, on some levels, may also be related to personality traits such as neuroticism. Neuroticism is the actual inclination to see distressing thoughts easily, such as frustration, anxiety, depressive disorder, or susceptibility. It is also at times referred to as "emotional instability", "inverse emotional stability", or "negative affectivity". Neuroticism has been found to be one of the strongest predictors of somatism, 14 and alexithymia is another personality trait that is found to have an influence on the condition. 15, 16 Based on these results, somatization is viewed psychoanalytically as a defense mechanism against internal conflict whereby an individual finds it difficult to express himself or herself directly. 17, 18 It is also influenced by age and culture, and as mentioned before, can be viewed as a repository for frustration. Moreover, hypothetically, somatization should be prominent in individuals who display social inhibition, meaning it is difficult for them to effectively access help from others or express themselves directly. 19 Social inhibition is thought to reflect complex interpersonal behavior that is related to social withdrawal, regardless of whether it is related to anxiety, depression, or even apathy. [20] [21] [22] Social inhibition, however, as measured by the interpersonal inventory of interpersonal problems, tends to be viewed as a trait rather than as a symptom. 23 Therefore, with regard to the role of social inhibition, in theory it is believed to act as a link or mediator between personality traits and somatization, and previous studies have found a correlation between it and somatization, although mostly accompanied by the presence of negative affectivity (or neuroticism). 19, [24] [25] [26] However, little is known about the relationship between somatization and social inhibition in the elderly, in whom somatization is a common condition. We were interested in studying the relationship between these variables, as well as personality traits in addition to neuroticism. This study, therefore, aimed to explore the effects of personality traits on somatization and social inhibition as well as some sociodemographic data, based on the hypothesis that personality traits have either a direct effect on somatization, or indirectly via social inhibition ( Figure 1 ). These have not previously been investigated.
Materials and methods
This study was part of a wider study conducted in 2009 27 which was approved by the Ethics Committee at the Faculty of Medicine, Chiang Mai University.
Participants
The authors analyzed the data of 126 elderly participants who provided demographic data and who completed the Inventory of Interpersonal Problems (IIP-64), 27, 28 the Sixteen Personality Factor (16 PF), and Symptom Checklist (SCL)-90 29, 30 questionnaires.
Instruments
Demographic data concerning the sex, age, income, and education of the participants were obtained. Participants aged 60 years or more were recruited (in Thailand, people over 60 years old are defined as elderly). Income was assessed based on the gross monthly household incomes of the participants (,1 unit to 9 units, 1 unit equals 5,000 baht or 167 US dollars). The number of years spent in education was also used in the analysis.
The IIP-64 28 is a self-reporting questionnaire which measures interpersonal difficulties across eight subscales as follows: domineering, vindictive, nonassertive, socially inhibited, overly accommodating, self-sacrificing, and intrusive/needy. The scale consists of 64 items which are rated on a 5-point scale, ranging from 0 (not at all) to 4 (extremely), and the subscales can be modeled geometrically, as with a circumplex model. Each subscale signifies an octant in this model. The Thai version has demonstrated a good overall internal consistency of α=0.95. 27 The test-retest reliability of the IIP-64 subscale using intraclass correlation coefficient (ICC) ranged from 0.68 to 0.76 and 0.81 for the total score, although only the subscale "socially inhibited" (α=0.79) was used for the analysis. The IIP-64 tool also revealed a factor structure in accordance with the circumplex property.
The somatization dimension of the sCl-90
The SCL-90 29, 30 is a 90 item self-reporting questionnaire used to assess psychological problems and symptom distress. Each item assesses symptom severity on a 5-Likert scale, where "0" represents "not at all" and "4" represents "extremely." There are nine symptoms included in the instrument: somatization, obsessive compulsive, interpersonal sensitivity, hostility, depression, anxiety, paranoid ideation, phobic anxiety, and psychoticism. The Thai version of SCL-90 was developed by Chooprayoon 30 and has been used on both a clinical and nonclinical population. In this study, only somatization was used. The tool has been shown to have a good Cronbach's alpha of 0.92. For the somatization subscale, a Cronbach's alpha of 0.85 has been generated using this instrument. 10 The 16 PF The 16 PF, as developed by Cattell et al, 31 is a tool used for assessing personality based on eight dimensions or 16 characteristics: warmth, intellect, emotional stability, dominance, liveliness, rule-consciousness, social boldness, sensitivity, vigilance, abstractedness, privateness, apprehensiveness, openness to change, self-reliance, perfectionism, and tension. The 16 PF has 187 items with three choices for each item. The results are rated by giving a score of 1 or 2, then comparing the results with a standard score. It has been shown to have adequate reliability: Cronbach 0.80 over a 2-week period and 0.70 over a 2-month period. 32 The Thai version of 16 PF was developed by Cheuaphakdi and Phornphatkul, 33 and has been widely used to assess personality and its relationship to clinical samples. The 16 PF tool is also commonly used among organizations for personnel selection purposes. The Cronbach's alpha found when using the tool in this study ranged between 0.61 and 0.88. 33 
statistical analysis
In this study, descriptive statistics were examined across all variables. The continuous scores of each variable were used for analysis. Path analysis using AMOS 18 (IBM Corporation, Armonk, NY, USA) was applied to establish the effects of the personality trait predictors as well as the outcomes (somatization and social inhibition). A graphical illustration of path analysis is an easy, convenient, and effective way to present the complicated relationships among variables that exist as it allows one to see the influence of personality traits on somatization and social inhibition at the same time, and also the indirect effect of personality traits or social inhibition on somatization. 
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In the first step, we analyzed the direct effects of the significant, correlated demographic variables, plus each personality trait variable, on somatization and social inhibition, after which we introduced mediator variables and estimated the direct and indirect effects. Path analysis was undertaken using the maximum-likelihood estimation method with all single indicators allowed to be correlated. Two fit indices commonly used in the confirmatory factor analysis literature were used to evaluate the model fit, these being the goodness of fit index (GFI) 34 and the comparative fit index (CFI). 35 The root mean square error of approximation (RMSEA) and standardized root-mean-square residual (SRMR) methods were also used as this is an evaluation statistic that is relatively unaffected by sample size and is suitable for assessing models of differing complexity. 35, 36 Modification indices were also applied.
Results
The age of the participants ranged from 60 to 93 years (mean =71.7; standard deviation [SD] =6.7); 50.8% of the group were male and 54.8% were married. The average number of years spent in education among the participants was 7.6 (SD =5.2). Out of the 16 personality factors, only seven personality traits significantly related to either social inhibition or somatization were selected: emotional stability, dominance, reasoning, vigilance, apprehension, self-reliance, and tension (Table 1) . Table 2 shows the correlation coefficients between variables. Vigilance was found to correlate with both social inhibition and somatization (r=0.229, P,0.001 and r=0.192, P,0.05, respectively). The other personality traits correlated in the range of 0.185 to −0.267. Personality traits revealing significant correlations with social inhibition and somatization were included in the hypothesized model. Figure 2 shows the final path analysis model. Sex, reasoning, apprehension, and self-reliance were excluded from the model as they yielded low estimates in terms of regression weighting (P$0.05). As a result, only emotional stability, dominance, and vigilance were retained. However, the direct effect of age on social inhibition, dominance on social inhibition, and social inhibition on somatization was not significant (P.0.05), so these three paths were deleted from the model. Figure 3 shows that all the hypothesized paths in the final model were significant. Age was found to have a direct impact only on somatization (β=0.25, z=3.20, P=0.001), and then indirectly on social inhibition via the education level as they were significantly correlated (r=−0.37). A lower education level was shown to have a direct association with high levels of somatization (β=−0. 37 
024).
The indirect effect of dominance on social inhibition produced a score of 0.062. More importantly, modification indices did not suggest a link between social inhibition and somatization, as had been speculated beforehand. 18, 25 The R 2 for somatization was 0.35, whereas for social inhibition it was 0.10. The model showed a very good fit to the data, with χ 2 =3.55, df=6, P=0.738, CFI =1.00, TLI =1.097, NFI =0.968, GFI =0.992, RMSEA =0.00, and SRMR =0.031, and all paths were significant (P,0.05).
Discussion
To our knowledge, this is the first study investigating the link between personality traits and both somatization and social inhibition at the same time. Above all, age and education were found to have an effect on both symptoms, with education found to have the strongest influence when compared to personality traits. This result may have been due to the level of intelligence of the individuals involved, as found in previous studies. [37] [38] [39] Age was found to have both a direct and indirect impact on these symptoms when combined with personality traits.
As mentioned earlier, here emotional stability was found to be related separately to both somatization and social inhibition. Our model showed that it had an impact on both outcomes, meaning that elderly people in the study who had a 
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Personality traits, somatization, and social inhibition low emotional stability score tended to have both symptoms. Dominance, meanwhile, was found to have a direct effect on somatization and an indirect effect on social inhibition. It is important to note that without the presence of the dominance trait and other factors in the model, emotional stability had no significant effect on somatization. This may be explained by the fact that somatization is related to depression, that is, it may be influenced by depression, which in turn is related to neuroticism (or inverse emotional stability). [40] [41] [42] [43] [44] [45] [46] Neitzert et al compared the relationships between neuroticism, depression, and somatic symptoms in a healthy student sample, finding that neuroticism and depression are significantly and positively related to somatic symptoms reporting, even after controlling for the effects of neuroticism. 47 However, our study Table 2 Correlation matrix between the selected personality traits and the demographic and dependent variables 
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Wongpakaran and Wongpakaran focused exclusively on the importance of personality traits with regard to social inhibition and somatization when depression is not involved, which is why the effect of emotional stability was not dramatic.
It is interesting to note that somatization is related to dominance, which is defined by the presence of characteristics such as assertiveness, forcefulness, aggressiveness, and competiveness. What can be understood from this relationship between dominance and somatization? Some assumptions we would like to make here are that since the dominance personality trait is forceful -an assertive personality akin to a Type A -it has been found to be related to a narcissistic personality. 48 It may therefore be speculated that sociocultural influences have a role to play, particularly among the Thai elderly, with regard to the dominance personality trait. In Thai society, older people tend to feel powerless and that they lack authority. 49 They tend to submit and expect not be independent, and this undermines their pride and self-esteem. When compared to younger people with these personality types, it may be rather difficult for dominant elderly people to assert themselves, or to express their frustrations, meaning that somatic complaints may reflect an idiom of distress. Dominance indirectly endorses social inhibition through the suspicion trait, while skepticism (vigilance) may make an older person socially withdraw rather than step forward for help in a time of need, as the elderly are expected by Thai society to be knowledgeable and self-fulfilled.
As for social inhibition, there is evidence that it has a relationship with emotional stability, 23 in contrast to the findings of Kingma et al who found that neuroticism had no effect on social inhibition. 50 This can be attributed to the fact that there were differences in terms of the neuroticism-related outcomes measured and instruments used in these studies. It is interesting to note that the results here showed no direct effect of social inhibition on somatization, as had been hypothesized in the model, even though both social inhibition and somatization are significantly correlated. In fact, social inhibition did have a significant effect on somatization, but this was reduced to a nonsignificant level when other personality traits were included. This suggests that these personality traits outweigh the effect social inhibition has on somatization. To summarize, somatization symptoms, without depression, were related to (instead of being influenced by) social inhibition and both were influenced by age, education level, as well as inverse emotional stability, dominance, and vigilance personality traits. What outcomes here are of use when dealing with elderly people experiencing somatization and social inhibition, but without depression? The model used here suggests we should consider an individual's level of 
163
Personality traits, somatization, and social inhibition education (or intelligence), his or her age, and also look out for the personality traits of emotional stability (or neuroticism), dominance, and vigilance. To help patients feel safe, therapists should reduce the level of fear and anxiety patients experience, while creating a way for them to express their self-esteem and pride. Approaching the problems in this way should help them to cope with stress or frustrations better rather than avoiding their problems and using somatic complaints as a way to cope with stress or frustration. In addition, building trust should help improve their socialization levels, which in turn may prevent them experiencing somatic preoccupation.
Limitations
Several limitations should be noted. First, the sample size used in this study was rather small, and this will have had an impact on the statistical analyses. Second, this study investigated a nonclinically diagnosed sample of somatization sufferers using the SCL-90 self-reporting tool, whereas ideally, clinician rated structured interviews should have been used to assess the presence or otherwise of the condition. Third, this study was cross-sectional in nature, therefore it was not possible to evaluate causality.
Conclusion
Our study identified personality traits and sociodemographic variables that have an effect on somatization and social inhibition. Emotional stability, dominance, and vigilance, as well as age and level of education were found to have an effect on these symptoms. Therefore, primary care workers should perhaps pay more attention to these factors when dealing with elderly with somatization. However, further studies with larger sample size and longitudinal design is encouraged to warrant the likelihood of the model. In addition, the authors encourage investigating how depression has its effect on these variables in any further study.
Author contributions
TW and NW conceived and designed the research. TW was responsible for the statistical analysis. Both authors contributed toward drafting and revising the manuscript and have approved the final version.
